Development of a pilot-scale production process and characterization of a recombinant Japanese encephalitis virus envelope domain III protein expressed in Escherichia coli.
Japanese encephalitis virus (JEV) is the most important cause of encephalitis in most Asian regions. JEV envelope domain III (JEV EDIII) protein is involved in binding to host receptors, and it contains specific epitopes that elicit virus-neutralizing antibodies. A highly immunogenic, recombinant JEV EDIII protein was expressed in Escherichia coli. In order to take this vaccine candidate for further studies, recombinant JEV EDIII protein was produced employing a pilot-scale fermentation process. Recombinant JEV EDIII protein expressed as inclusion bodies (IBs) was solubilized in 8 M urea and renatured by on-column refolding protocol in the presence of glycerol. A three-step purification process comprising of affinity chromatography, ion-exchange chromatography (IEX) based on salt, and IEX based on pH was developed. About ~124 mg of highly purified and biologically active EDIII protein was obtained from 100 g of biomass. Biological function of the purified EDIII protein was confirmed by their ability to generate EDIII-specific antibodies in mice that could neutralize the virus. These findings suggest that recombinant JEV EDIII protein in combination with compatible adjuvant is highly immunogenic and elicit high-titer neutralizing antibodies. Thus, recombinant JEV EDIII protein produced at large scale can be a potential vaccine candidate.